In this paper a new type of alpha skew distribution is proposed under Balakrishnan Mechanism and some of its related distributions are investigated. The moments and distributional properties are also studied. Suitability of the proposed distribution is tested by conducting data fitting experiments and model adequacy is checked via AIC, BIC in comparison with some related distributions. Likelihood ratio test is carried out to discriminate between normal and proposed distribution.
where,  and  are the pdf and cumulative distribution function (cdf) of standard normal distribution respectively.
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Remark 2:
The pdf of the proposed alpha skew normal distribution is constructed using the formula (2), by taking
have at most two modes.
have at most two modes, which is equivalent to prove that the following equation have three zeros.
It is easy to show that the eqn. (7) has at most three real zeros because Proof: see Appendix B.
Remark 4:
The expression (9) can be rewritten with the help of Gamma function as i.
The same can be easily visualized from figure 5 and figure 6. 
Remark 7: By optimizing 1  and 2  with respect to we get the following bounds.
The same can be easily visualized from figure 7 and figure 8. 
is the mgf of standard normal variable.
Proof: see Appendix C. 
In equation (11) 
where,
is the cdf of standard normal distribution.
Proof: see Appendix D.
Proposition 5:
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Proof: see Appendix E. 
III: Set
, otherwise, go to step I and continue the process.
Where, 
3.
Half )
Where, ) (t  is the pdf of the standard half-normal distribution and  
are respectively the cdf and survival function of the standard halfnormal distribution.
We have plotted the ) ;
for the suitable values of the parameter  , in figure 9 to study its behavior graphically. 
Some Extensions of )
is two dimensional (bivariate) Balakrishnan alpha skew normal distributed if it has the following density
is the pdf of a bivariate normal distribution
Definition 4: A random variable Z has a two-parameter Balakrishnan alpha skew normal distribution with parameters 
Balakrishnan Alpha-Beta Skew Normal Distribution
Definition 5: If the density of the random variable Z has pdf given by 
Special cases of )
then, we say that Z is distributed according to the Generalized Balakrishnan alpha skew normal distribution with parameter .
and   where, 
GBASN
:
and if
where,  
and (.)
I is an indicator function.
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BABSN Distribution
In this section, using the work of (Venegas et al., 2016), we present the definition and some simple properties of log-Balakrishnan alpha skew normal distribution.
, therefore, the density function of Z is defined as follows:
If the density of the random variable Z has pdf given by 
Method of Moments
where, Furthermore, the value of  is estimated numerically as the exact solution of the eqn. (25) is not easily tractable. Once  is estimated, the rest of the two parameters namely,   and can be estimated directly from eqn. (21) and eqn. (24) respectively.
Maximum likelihood Method
Likelihood function: The log-likelihood function based on a single observation Y for the parameters
is given in Appendix F.
The variance-covariance matrix of the MLEs can be obtained by taking the inverse of the Fisher information matrix (I) as given in Appendix F.
Real life applications: comparative data fitting
Here we have considered two datasets which are related N latitude degrees in 69 samples from world lakes, which appear in Column 5 of the Diversity data set in website:
http://users.stat.umn.edu/sandy/cours es/8061/datasets/lakes.lsp; and the body mass index (BMI) of 202 Australian athletes (Cook and Weisberg, 1994) .
We then compared the proposed distribution ) , , ( Using GenSA package in R, the MLE of the parameters are obtained by using numerical optimization routine. AIC and BIC are used for model comparison. Table 1 and Table 2 shows the MLE's, log-likelihood, AIC and BIC of the above mentioned distributions. The graphical representation of the results taking only the top three competitors for the proposed model are given in figure 10 and figure 11. provides best fit to the data set in terms of AIC and BIC. The plots of observed and expected densities presented in Figure 10 and 11, also confirm our findings.
Remark 11:
The observed variance-covariance matrix of the MLEs of the parameters 
Concluding remarks
In this study a new alpha-skew-normal distribution with one parameter which has both unimodal as well as bimodal shapes is constructed and some of its properties are studied. 
